Although major depressive disorder and bipolar disorder have recognised psychotic subtypes, anxiety disorders with secondary psychotic features are not recognised in current psychiatric nosological systems. Nevertheless, researchers have long noted that psychotic symptoms frequently seem to co-occur in disorders such as post-traumatic stress disorder (PTSD). Braakman et al 1 reviewed 24 studies and reported that psychotic symptoms in PTSD were present in as many as 15-64% of participants. Many authors have argued that PTSD should be psychotically subtyped in a manner similar to primary mood disorders and be included in future editions of the DSM.
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1,2 However, Braakman et al also noted that the studies they reviewed had many methodological limitations. Most earlier studies failed to thoroughly account for the confounding influence of the comorbid disorders, which themselves are known to be independently associated with psychotic symptoms (for example major depressive disorder). 3 Furthermore, most earlier studies have not carefully differentiated the re-experiencing symptoms of PTSD from independent psychotic symptoms in their diagnostic and assessment procedures, leading to inflated rates. 4 In the current study from the Rhode Island Methods to Improve Diagnostic Assessment and Services project, we investigated the lifetime prevalence rates of psychotic symptoms in individuals diagnosed with PTSD before and after we accounted for the effects of comorbid conditions with psychotic symptoms thus allowing us to examine support for the psychotic subtyping of PTSD.
Method
Participants included 1800 individuals presenting for treatment at a US psychiatry out-patient practice. The sample consisted of 1106 females (61.4%) with a mean age of 37.7 (s.d. = 12.6). The majority of the sample was White (87.3%), followed by Hispanic (6.3%), African American (4.1%) and other ethnicities (2.4%). Many participants were married (40.8%) and over half of the sample (53.7%) had a high-school degree or equivalent.
Individuals new to the clinic were offered the opportunity to have a more comprehensive evaluation as part of an Institutional Review Board-approved study, although they were not required to undergo this evaluation. Those who did and did not participate generally were comparable on self-report diagnostic questionnaires. 5 The Structured Clinical Interview for DSM-IV 6 and Structured Interview for DSM-IV Personality 7 were used for Axis I and II diagnoses, respectively. Diagnosticians underwent extensive training to ensure reliability, including review of written cases, observation of at least 5 interviews, administration of 15 to 20 interviews under supervision and demonstration of exact or near-exact reliability with a senior diagnostician on 5 consecutive interviews. Diagnosticians then received ongoing supervision of interviews via a weekly case conference. Reliability was examined in 65 joint interviews: major depressive disorder (k = 0.90), bipolar disorder (k = 0.75), panic disorder (k = 0.95), post-traumatic stress disorder (k = 0.87), substance use disorders (k = 0.64) and borderline personality disorder (k = 1.0).
Diagnosticians were trained to carefully distinguish between psychotic symptoms versus the flashbacks and dissociative experiences often associated with PTSD. Psychotic major depressive disorder was diagnosed only when the perceptual disturbances were outside the realm of any trauma-related material. If the symptom was directly attributable to the actual traumatic event (for example hearing the voice of the perpetrator) then this was considered part of the PTSD syndrome. However, if the symptom was different from the traumatic event itself (for example hearing a disparaging voice that does not sound like the perpetrator), this was diagnosed as major depressive disorder with psychotic features if the experiences also occurred exclusively during a depressive episode.
Results
A total of 21% (n = 378) had a lifetime PTSD diagnosis associated with the following traumas: sexual assault (40.8%), non-sexual assault (25.1%), witnessed death/violent assault (12.4%), serious accident (6.9%), military combat (1.9%) and other (9.8%). In participants with PTSD, 17.2% (n = 65) had a lifetime history of psychotic symptoms, with 47.7% (n = 31) reporting delusions and 72.3% (n = 47) reporting hallucinations. Lifetime prevalence of psychotic symptoms in PTSD without major depressive disorder was 23.9% (n = 38) compared with 4.6% (n = 28) in major depressive disorder without PTSD, 12.3% (n = 27) in PTSD with major depressive disorder and 10.0% (n = 81) in all other diagnoses (w 2 = 56.57, d.f. = 3, P50.001). The odds ratio for psychotic symptoms in PTSD without comorbid major depressive disorder was 3.48 (95% CI 2.32-5.21). Prevalence of psychotic PTSD was recalculated after excluding comorbid conditions 4 present in the sample in which psychotic symptoms also could be diagnosed according to DSM-IV: 8 a psychotic disorder (for example schizophrenia), bipolar disorder, substance use disorder
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or borderline personality disorder. After excluding these comorbidities, lifetime prevalence of psychotic symptoms in people with PTSD was 2.4% (n = 1) compared with 4.5% (n = 15) in major depressive disorder, 8% (n = 7) in PTSD with major depressive disorder and 2.6% (n = 10) in other diagnoses (w 2 = 6.06, d.f. = 3, P = 0.109) (Fig. 1) . The odds ratio for psychotic symptoms in participants with PTSD excluding the above comorbidities (along with major depressive disorder) was 0.60 (95% CI 0.08-4.52). When we restricted our analyses to people with current PTSD, lifetime rates of psychotic symptoms were 56%. However, after excluding comorbid diagnoses associated with psychotic symptoms, 0% had psychotic symptoms.
Discussion
Consistent with previous research, 17% of the participants with PTSD reported a history of psychotic symptoms. Overall, people diagnosed with PTSD had nearly three and a half times the odds of experiencing psychotic symptoms. However, after excluding comorbid conditions with psychotic symptoms, rates of psychotic PTSD alone dropped to only 2.4% (1 participant). For an official psychotic subtype of PTSD to be considered valid, we would have expected a significant proportion of people with psychotic PTSD to remain. In contrast, exclusion of the same comorbid conditions did not affect the proportion of psychotic major depressive disorder in the sample (4.6% v. 4.5%), suggesting that psychotic depression is not confounded by these comorbid diagnoses. Interestingly, individuals with comorbid PTSD and major depressive disorder appeared to have somewhat higher rates of psychotic symptoms (8%), perhaps suggesting the synergistic effects of depression on PTSD and psychosis.
Sareen and colleagues 3 reported that comorbid disorders did not account for the relationship between psychotic symptoms and PTSD using the National Comorbidity Survey database. However, these authors examined the effects of each comorbid disorder independently without careful differential diagnosis by a skilled interviewer. In other words, the effects of all the comorbid disorders combined that could be associated with psychotic symptoms were not controlled for in Sareen et al's analyses. 3 Furthermore, the psychotic screen used in the original National Comorbidity Survey had poor validity and tended to overdiagnose symptoms. 9 The current study findings suggest it is the cumulative effect of a number of different conditions that are comorbid with PTSD that appears to account for its strong association with psychotic symptoms.
Psychotic symptoms in PTSD have been reported to be particularly high in military veterans. 10 Although there is no clear evidence that would predict differences in psychosis based on the type of Criterion A event, this could be investigated further in future studies in combat populations. In contrast, our sample was much more consistent with routine psychiatric practice settings, representing the majority of people with PTSD. Furthermore, we did not collect data on the timing of psychotic symptom onset as this is not recorded by the SCID. Thus, we were not able to consider temporal precedence, a topic that future research should continue to explore. Our findings suggest that PTSD in itself is not associated with psychotic symptoms after carefully differentiating trauma re-experiencing symptoms from psychotic symptoms and controlling for the effects of comorbid conditions also known to be associated with these symptoms. 
